Oxcarbazepine causes neurocyte apoptosis and developing brain damage by triggering Bax/Bcl-2 signaling pathway mediated caspase 3 activation in neonatal rats.
Anti-epileptic drugs (AEDs) are the main methods for treatment of neonatal seizures; however, a few AEDs may cause developing brain damage of neonate. This study aims to investigate effects of oxcarbazepine (OXC) on developing brain damage of neonatal rats. Both of neonatal and adult rats were divided into 6 groups, including Control, OXC 187.5 mg/kg, OXC 281.25 mg/kg, OXC 375 mg/kg group, LEV and PHT group. Body weight and brain weight were evaluated. Hematoxylin and eosin (HE) and Nissl staining were used to observe neurocyte morphology and Nissl bodies, respectively. Apoptosis was examined using TUNEL assay, and caspase 8 activity was evaluated using spectrophotometer method. Cytochrome C-release was evaluated using flow cytometry. Western blot was used to examine Bax and Bcl-2 expression. OXC 375 mg/kg treatment significantly decreased brain weight compared to Control group in neonatal rats (P5 rats) (p<0.05). OXC administration causes histological changes of neurocytes. OXC 281.25 mg/kg or more concentration significantly decreased neurocytes counts and increased TUNEL-staining positive neurocytes compared to Control group (p<0.05). OXC 281.25 mg/kg and OXC 375 mg/kg significantly increased caspase 3 activity compared to Control group in P5 rats (p<0.05). OXC 281.25 mg/kg and OXC 375 mg/kg significantly increased Bax, Bax/Bcl-2 ratio and cytochrome C release in frontal lobes compared to Control group in P5 rats (p<0.05). Oxcarbazepine at a concentration of 281.25 mg/kg or more causes neurocyte apoptosis and developing brain damage by triggering Bax/Bcl-2 signaling pathway mediated caspase 3 activation in neonatal rats.